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Aim. The work goal was to search more informative parameters of cytokine system for laboratory diagnosis in
oncological and non-oncological pathology. Methods.The concentrations of some cytokines and chemokines
(IL-4, 6, 8 and ralL-1), interferones (IFN-alpha, gamma), (VEGF) have been investigated. Results. Outcoming
levels of investigated cytokines have exceeded the norm mostly in patients with malignant tumor of brain. The
serum level ralL-1 increased in patients with lung cancer and a decrease of this indicator was detected by the
end of treatment. Concentration of IL-8 in blood serum, initially increased, in majority of them, 82 %, remained
at the previous level by the end of investigation, the averaged level IL-6 was slightly increased and decreased by
the end of investigation approximately reaching the norm limits. Serum level ralL-1 increased in 70 % of patients
with polytrauma and decreased by the end of treatment. Indicators IL-6 and IL-8 in the same patients initially
increased and slightly decreased by the end of investigation. Concentration of VEGF in patients with high level
malignancy (G3) comprised 285.9 + 27.2 pg/ml with a slight increase by the end of investigation while in low
level malignancy a reliable decrease in its content was detected. The serum level VEGF in patients with poly-
trauma increased by the end of investigation, thus in majority of investigated patients with favorable illness pro-
cess statistically sufficient decrease was detected. Conclusions. The results obtained will help to select much
more informative biomarkers that have diagnostic and prognostic importance.
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Introduction. Taking into consideration that cytokines
play a principal role in the regulation of immune respon-
se, yet the literature data about cytokine secretion in dif-
ferent pathologies are scanty and enough controversial,
the understanding of cytokine synthesis mechanisms
may provide possibilities for its selected correction [1].
However, the present literature information about anti-
inflammatory cytokines in oncological diseases is most-
ly controversial and interpreted in different ways by

different authors [2—4]. It is known , that the tumor
cells may be a production source of different cytokines
which may be used to strengthen the own growth [5-7].
In the blood of patients with oncological diseases, the
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production of various inhibitors, such as cytokines and
their activity are coming into view [7, 8].

Presently, the diagnostic value of measurable con-
centration of [FN-alpha and gamma in blood is estab-
lished. FNO-alpha and IL-1 have similar effects on cell
function and usually are classified together with inflam-
matory cascade, as far as the initiating cytokines fre-
quently are correlated with the indicators of severity of
pathological process.

Definition of serum-born concentration of IL-1, 2,
4,6, 8, 10, FNO-alpha presently is offered not only for
«standard» immunologic examination but also for diffe-
rentiation of septic complication phase [9-12]. As re-
gards to IL-8, there are data on its important role in va-
rious infectious and traumatic processes [ 12—14]. Thus,
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as per data presented by Kozlov [15], especially the dis-
balance of cytokines but not the general level of hyper-
cytokinemia is characteristic of pathogenesis of diffe-
rent pathology, such as functional condition of CD4
cells tested by cytokine profile — the functional activity
of TH1 subpopulation is confirmed by IFN-gamma pro-
duction, while the activity of TH2 subpopulation is con-
firmed by IL-4 [11] production. In this way, cytokines
may become potentially new serum-born markers for
pathology with poor prognosis.

Therefore, the work goal is to search more informa-
tive parameters of cytokine system for laboratory diag-
nosis in oncological and non-oncological pathology.

Material and methods. The concentration of some
cytokines and chemokines (IL-4, 6, 8 and ralL.-1), in-
terferones I and II types ( IFN-alpha, gamma), angioge-
nesis factor (VEGF) involved in regulation of compen-
sator immune response in 137 patients with malignant
tumor in various localization (lung cancer, ovary can-
cer, urinary bladder cancer, brain tumors) as well as in
83 patients with polytrauma and septic complications
have been investigated. The investigation of cytokine
status has been conducted at the admission during 1-2
days and through a week after end of treatment.

To determine the capability on production of cytoki-
nes, the lymphocytes at concentration of 2 mln/ml sepa-
rated from peripheral blood have been cultivated in
medium RPMI-1640 by 10 % of embryonic fetal serum
and phytohemagglutinin (PHA) at dose of 10 pg/ml du-
ring 72 h. The obtained supernatants have been kept at
—20 °C before testing.

The concentrations of cytokines in blood serum and
in cultivation liquid have been examined by ELISA
«Diacloney» (France) and «Vector-Best» (Russian Fe-
deration). An average arithmetical variation line (M)
has been defined (+ m), reliability of parameters varie-
ty has been determined by Student (¢) criterion. The le-
vels of serum and induced of cytokines, in vitro, have
been confirmed by Pearson’s statistical processing.

Results and discussion. According to preliminary
results the initial levels of studied cytokines statistically
insignificantly exceeded the norm in most patients with
brain malignant tumors. During the treatment there are
no changes in the indices as ralL-1 and IL-6 and IL-8,
with the exception of 2 cases. Lack of significant chan-
ges in serum concentrations of cytokines studied in the-

se patients, is perhaps a sign of growing depletion of an-
titumor immunity, as a result of reactivity of the immu-
ne system. In the patients who have lung cancer, the
serum level of ralL-1 was higher in 52 % of cases (1732 +
+15), and there was a tendency of decrease of this in-
dicator. As to IL-8 and IL-6 indices of those patients,
the concentration of former in the blood serum that was
initially high (1.5 times) remained on the same level by
the end of the research, whereas the average level of IL-
6 was slightly higher during the I investigation in 70 %
of cases and decreased by the end of research, almost
getting to the normal level. Taking into consideration
published data, the production of IL-8 increases when a
patient has benign tumor, perhaps, the change of serum
levels in its dynamics may be a criterion of immuno-
diagnostics of a patient having lung cancer.

RalLL serum was raised in 70 patients with poly-
trauma, and by the end of treatment tended to reduce this
figure. As for the indicators 6 and 8 in the same pati-
ents, the concentration of the first serum was originally
raised in more than half of them, as in several studies
reduced by the end of the research, while the average
level of IL-8 was initially raised in 80 % of cases (56.2 =
+4.9), and also reduced by the end of the study, almost
reaching the normal range. In the literature there is an
evidence that low concentrations of ralL.-1 are associa-
ted with a worse prognosis, perhaps, explains places wi-
thout restriction or activity of endogenous IL-1, indu-
cing the state similar to septic shock. Increasing con-
centrations of IL-6 and IL-8, is perhaps a marker of tis-
sue destruction, an increase in the serum concentration
of ralL-1 antagonist may be an additional sign of deve-
loping inflammation.

Study on serum concentration VEGF in the blood
of 58 patients having cancer of bladder showed conside-
rable dependence between increased serum level of the
marker and level of tumor malignance as well as how
the process is spread. So, the concentration of VEGF in
the patients with higher level of malignance (G3) was
285.9 +27.2, slightly decreasing by the end of the stu-
dy (217.2+22.7), whereas in those having low level of
tumor malignance there was a reduce in its consistency
by the end of the research (respectively 247.5 + 12.3 and
107.5 + 14.3).

Serum level of VEGF was considered among 24 pa-
tients with polytrauma — during I study the concentra-
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tion of VEGF was 183.8 + 15.2, statistically rising by
the end of the study (296.2 £ 26.7), and the majority of
patients with favorable process of disease had a statis-
tically remarkable reduction inserum concentration
VEGF - 147.5 £+ 12.3, whereas the patients with poor
prognosis during the first research had serum level of
102.23 + 7.2, having almost the same level throughout
the whole period of study (respectively, 111.2+9.4 and
85.7+11.4).

We carried out a correlational analysis of serum le-
vels and induced in vitro cytokines to identify similari-
ties and differences, especially violations of their syn-
thesis, in order to find the ways how to influence their
regulation under different pathological conditions, and
to monitor the dynamics of their changes. According to
the results, in patients with malignant tumors a positive
correlation (statistically significant) in serum levels of
studied cytokines was noted between y-IFN and a.-IFN,
between y-IFN and a-TNF, and between a-TNF and
IL-4. In patients with polytrauma and sepsis statisti-
cally significant positive correlation was in concentra-
tions of serum between ralL-1 and IL-8, between y-IFN
and a.-TNF, and between IL-6 and IL-8.

For in vitro cytokine production in the dynamics of
treatment in patients with malignant tumors there was
revealed positive correlation between y-IFN spontane-
ous and induced, and IL-4 induced and spontaneous.

In patients with polytrauma and sepsis, positive cor-
relation between in vitro cytokine production was no-
ted for y-IFN spontaneous and induced, and o-TNF
induced and spontaneous. IL-4 did not correlate with
any of the other cytokines and with each other (sponta-
neous and induced levels).

The results obtained will encourage the selection of
the most informative biomarkers of diagnostic and pro-
gnostic significance with regard to the return of the di-
sease, metastasis, the possibility of purulent septic com-
plications for a differentiated approach to immunodiag-
nosis and immunotherapy in various pathological con-
ditions.

3. P. Tep-Ilozocsin

ITapameTpu HMTOKIHOBOI peryJisuii sik JOAATKOBUH KpUTepii
IMYHO/11arHOCTHKH

Pestome

Mema pobomu nonazana 6 NOULYKy iH(hoOpMamueHux napamempis yu-
MOKIHO60I cucmemu 071 1aO0PAmMopHOL 0ia2HOCMUKYU NPU NYXAUHHIL |
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HenyxauHHil namonoziax. Memoou. Busueno xonyenmpayii 1/1-4, 6,
8, palJl-1, I®PH-anvgha, -eamma i VEGF y xeopux 3 nyxaunnoro i nenyx-
AuHHOI0 namonoziamu. Pesynemamu. Buxiowni pigni 0ocnioxcysanux
YUmoKiHi6 nepesuwyy8anu Hopmy y OilboCmi X80puXx i3 310AKICHUMU
nyXauHamu Mo3Ky. Y xeopux na pak neeeni pieens palJl-1y cuposamyi
Kposi cnouamky 0ye nioguiyeHuM i HanpuKiHyi 1iKy8auHs cnocmepiea-
aacs. meHoenyis 00 3HudCcents Ybo2o nokasnuxa. Konyenmpayis 1/1-8
y cuposamyi Kpogi, 30inbwiena Ha nouamxy, y 82 % nayiecnmie 3anu-
Wanacs Ha nonepeoHboMy PieHI HANPUKIHYI OOCTIONCEHHS, MOOI K ce-
peoHitl pieens IJI-6 3a He3HauH020 NIOSUWEHHS CROYAMKY NI KiHeyb
00Ci0MNCeH s 3HUIICYBABCA, Matidce caearodu Hopmu. Cuposamroguil
pieenw pal/l-1 susuecs 36invwenum y 70 % xe6opux 3 noaimpagmoro i
3HUICYBABCA NIO Kineyb nikysanns. Toxasnuxu IJI-6 ma LJI-8 y mux
Jice X6OpUX, NiOGUWYEHT HA NOYAMKY, MAKOIUC HE3HAYHO 3MEHULYBATUCS
Hanpuxinyi docniodcenns. Konyenmpayis VEGF y xeopux i3 sucoxum
cmynenem 3nosikicnocmi (G3) mpoxu 3snugcyganacs nio Kineyb 00cio-
JICEHHSL, A 34 HUZLKO20 CIYNEHs 3N0AKICHOCNT BIOMIUeHO CMamucmuy-
HO 6ipociOHe ii 3meHwienHs. YV xeopux 3 noaimpaemoio pisenv VEGF
niosuUWY6ascs HANPUKIHYT OOCTIONCEHHS, NPU YbOMY Y Oinbuiocmi 00-
CMedCeHuUx i3 CRPUAMAUBUM NepebicoM 3aX80PI0SANHs CnOCmepieanu
cmamucmuyno 3nauyuje oo nadinus. Bucnosxku. Ompumani pesyino-
mamu cnpusmumymas 6i0oopy Hitlinghopmamugniuiux 6iomapkepig 3 Oi-
AZHOCMUYHOIO | NPOZHOCMUYHOIO 3HAYYWICIO.

Kntouosi cnosa: yumokinu, iMyHOOIaeHOCMUKA, NYXAUHU, NOJi-
mpaema,cencuc.

3. P. Tep-Ilozocsn

HapaMCTpBI IIUTOKMHOBOM peryisiiuu Kaxk JIOTIOJIHUTEIIbHBIN

KPUTEPHH MIMMYHOANArHOCTUKHU

Pestome

Lenwv pabomei cocmosina 6 noucke naubonee uHGoOpMamusHvIx napa-
MEmpo8 YumoKuHoBOU cucmemvl O 1AOOPAMOPHOU OUASHOCMUKU
npu onyxoneeotl u Heonyxoneeou namonocusix. Memoowt. H3zyuenvi
xonyenmpayuu MJ1-4, 6, 8, pallJl-1, UOH-anvgpa, -eamma u VEGF y
0ONLHBIX C ONYX0N1€B0U U Heonyxonesou namonocuamu. Pezynemamaot.
Hcxoonvie yposru usyuaemuix yumoKuHo8 npesublulani Hopmy y 60.1b-
WUHCMBA OONLHBIX CO 3N0KAYECMBEHHLIMU ONYXOIAMU MO32d. Y 601b-
HBIX pakom e2ko2o ypogens pall/l-1 6 cieopomke Kposu ernayane Obull
nosvluer U K KOHYY JiedeHus Hadno0anacs meHOeHYUs. K CHUICEHUIO
amoezo noxkasamens. Konyenmpayusa UJI-8 6 ceiopomxe kposu, usna-
uaneHo yeeauuennas, y 82 % nayueHmog ocmasanach Ha npedjicHem
VpOBHE K KOHYY UCCAeA08AHUSL, M020d KAK cpeoHull yposens UJI-6 npu
He3HAYUMENbHOM NOBbIMEHUU 8HAYANE K KOHYY UCCLEO08AHUSL CHU-
grcancsi, noumu oocmueds npedeios Hopmul. CbleOpOmMouHblll yposeHs
pallJl-1 oxazancs ospocwum y 70 % 601bHbIX ¢ NOAUMPABMOTU U CHU-
orcancs k konyy nevenus. IHoxasamenu UJI-6 u UJI-8 y mex oce 60nb-
HbIX, USHAYANLHO NOBLIUEHHbIE, MAKIICE HECKONbKO YMEHbUUANUCL K
KoHyy uccnedosanus. Konyenmpayus VEGF y 601bHbIX C 8blCOKOU
cmenenvio 310kavecmeenHocmu (G3) HeMHO20 NOHUNCANACH K KOHYY
UCCIe008aHUs, NPU HUZKOL CMeNneHU 310Ka4ecmeeHHoCmiy OMMe4eHo
cmamucmuyecku 00cmosepHoe ee ymenvuenue.Y 00abHblX ¢ noau-
mpaemotl ypogenv VEGF nosvuumanca kK KOHYy uccie008anus, npu
9MOM Y OONBUUHCMEA 0OCIEO0BAHHBIX € ONALONPUSMHBIM MeYeHuem
3a601€8aHUsL HAOIIOOAIOCH CMAMUCMUYECKU SHAYUMOe €20 NAJeHue.
Boi1600w1. [lonyuennvie pesynvmamut Oyoym cnocobcmeosames omoo-
Py Haubonee UHGOPMAMUBHBIX OUOMAPKEPOB, UMEIOWUX OUASHOCTU-
YecKyI0 U NPOSHOCMUYECKYIO 3HAUUMOCTb.

Knrouesvle cnosa: yumoKkumsl, UMMYHOOUASHOCMUKA, ONYXOIU,
noaumpasema,cencuc.
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